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(54) ^TK^a^JSr^S* 

(57) 

(ill *£0tM*OTSjE«*ffib'fc#**«ft 

iSfigSLi <1 Co b M c Ni 1 _ b _ c 0 2 (MttMiu 
B, Mg. AU Si. Ca, Ti. V, Fe. Cu, ZnStWa!*^® 
J?$tt57cS?, RoOga^l. 2. 0.01gb^0.4, 0.01 
0.02^b+ c ^0. 5) "C^fc>£;fx5 iEfiSrffl 
^fc#*»®*ffir*tt?&»::*5^-<\ ^S*5, LiN (C n F 
2„*iS0 2 )(C m F 2m+1 S0 2 )*fc«:LiC(C n F 2n+1 S0 2 ) 2 (C m F 2nt+1 
S0 2 ) (;;T?n = l~5, m=l~5, fiLntmtt^ 

5. 



V (Mn) , *£9f? (B) , (Ug) , 
= (Al) , -Jr^ (Si) , (Ca) , 

V (Ti) , /<+*J$M> (V) , ft (Fe) , m (Cu) , M 
ft (Zn) &tf#!)£A (Ga) 

*ft< ifcia©5£*"C*>9, E.oOgagl.2, O.Olg 
bg0.4, 0.01gcg0.4, 0.02gb + cg0.5} 

flWE*K*s, LiN(C n F 2n+1 S0 2 ) <C ro F 2lD+1 S0 2 ) * fcttLiC(C 
nF 2 n^i s 0 2 ) 2 (C m F 2m+1 S0 2 ) C:fn=l-5, m = l- 
5, ffiLnimttlHISJcmisfeH d»feJlff*Lfc^/j: 

K*f LTO. 0l~3. Omol/ l ^*Six5 ^ <t 5 

[H#Ji3] «rlB«S»!a* J . LiN(C 2 F 5 S0 2 ) 2 , LiN(C 
F 3 S0 2 ) (C 4 F 9 S0 2 )OV>-f*i*»t?**II**lE«<0#*» 

5-2. Qmol/l£ff1-« r ^riRr^t-r fiffrfrKllBttft) 

[00 0 1] 

[00 0 2] 

l&3fc<DftW] **3RB*«3»«ft(0«IHK8J|Ci: L 
■T^AUcflH LT, SWttoSfittRtfiM ^/WRrtt 

afcfctC, hOSiW («BB¥8-273700 

[0 0 0 3] La»L<C#&, *)M9t^WtLfce 

jEffit LTm^Li a Co b M c Ni 1 _ b _ c 0 2 (MI*Mn, B, M 
g, Al, Ca, Ti, V, Fe, Cu, Zn, Ga<Dtpfrbm$l£tl 
*^ft< iaO5c*"C*>0, l.o0g a g 1.2, 0.01 
gbg0.4, 0.01gcg0.4, 0.02gb + cg0.5) "C* 



[0 0 0 4] 
[0 0 0 5] 

^ntcfffcSII^Xttftttrfcttfe out. r*xn 

@?&J ) II, JB**Li a Co b M 0 Ni 1 . b _ c 0 2 {M 

tt^V^fV (Mn) , (B) , vjr*i/9* (M 

g) , 74^=-* A (Al) , JSr^n (Si) , *M^*A 
(Ca) , <f~9> (Ti) , (V) , ft (Fe) , 

m (Cu) , (Zn) RTfXVVJ* (Ga) j&»&4<5«j&» 
ba«Six5^4< tfciao5c»"C*9, JLoOga 
gl.2, 0.01gbg0.4, 0.01gcg0.4, 0. 02g b + c 

go. 5} -cssnajESi, y^tA&mx&y^tJ* 

T, MGffK^, LiN(C n F 2n+1 S0 2 )(C m F 2m+1 S0 2 )*fcliL 

^K^ Zn ^o 2 ) z (c^ 2n+1 so 2 ) (::-Cn=i-5, m = 

1-5, fflLnfcmttia«?lci'C«:4^) *»&»$h,fc4> 

4< fct>-«ott»«t-c*>o, i.oiwe»**«, urn 

dWK»tL-C»ill, ait, a*©5*>*«< fctloSr 
^tr5**fctt6Jl«*aMt^ft«:*#Lrv^acift 

[0006] mv^^tvtf, amj«A»& ltk^, « 
*»ft^***«imfc«ainL, ww*^*yi»« 

***a«KKo*ft*B35ihLrv^ 0 LT, £ 
ttBWJcfi^SWao^WRJSSrfliilPJL, *»«lc*5 

[0 0 0 7] JUC, LiN(C n F 2n+1 S0 2 ) (C m 

F 2ia+l S0 2 ), LiC(C n F 2n+1 S0 2 ) 2 (C m F 2lD+1 S0 2 ) (n = l- 
5, m = l-5, fflLnimttRISflCl-CttftV^) "C^$ 

[0 0 0 8] *3BWlcttfflSixa, 8flMtrt#£LTK 

6fl«*«ft^*(OAflc«tLTtt. 
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h tur»»S:*tr 5 

[0 0 0 9] r©«*afts^4fco, #**«W*^>« 

Onol/lottH* s #*Lt^o 

[0 0 10] *BHMt, 3^aj||ffi0«^aQfc&£H 

[ooii] ^7kiRwm<ommt ^ 

(EC) , ^ntfl/^-^-h 

(po , (bo *$<D%mi$m 

*\ rix&£s^fvi'#-#*-h (dmc) , 

— (DEC) , ^/Wrfvl'# — h 

(EMC) ft^ffi»A8K^^a^ffll^«l^$ix 
[0 0 12] ft^-et), **wi?»^5«a^fc©« 

i 

[0013] ««»»fcLTtt, Myf^^ 

•*DW#*0««t^ Sn0 2 , SnO, Ti0 2 , Nb 2 0 3 ^ 

So 

[0 0 14] 

So 

[0015] i » zn&m i -cr±, «^BMb* 

[0016] jEttattftlRtt* i-cw 

*iMfcy^!>A (LiOH) , (Ni(0 



H) 2 ) , *Kfk3/^h (Co (010 2 ) fttFZ«fc^y<fV 
(Mn0 2 ) fc«r, TIBO*H^Lfc#«*/Hti:4SJ: 

y^vsaftaoN-^^-yu-a-tfn y (nmp) 

T 5 ~ £ AS(DHt: K * * Kifcfc J: 9 ^ 
itW^Mifcg, 150^2($HS£8$L 

[0017] [AfficofftK] 3K:S&H$&95fifi& fc , # 

y ^ y it *~ y 7* ^ 5 fifias^NM p mm t 

-^u-KftlCj:9tt*LT**Ji«:»rilLfca, 150 

[0018] [^flJUffi oust] ^ u y * - 

- h t^^/U*-**- hO«ft3»a^*fflCfc, LiN 
(CF 3 S0 2 ) (C 4 F 9 S0 2 ) *1. Onx>l/l*a»Lfc««fc\ JlfcW 

Bfl?«fc# LT 1. 5mol/l 1 4 a ± 5 icgyra l r# 

[0019] [manors*] ±ie<o jeh, # 

& (Wfr+«fc: KS14 ram, S5£50mm) «rft$!Ufc. 

[0 0 2 0] LfcfKfcWU i&j£^Li a Co b M c Ni 

i-b-c°2 (MttMn, B, Mg, Ah Si, Ca, Th V, Fe, C 

*>9* J.oOSa^l.2, O.Ol^b^O.4, O.Ol^c^O. 
4, 0.02^b + c ^0.5) ^*Sft*jE«*ffll\fc#WJJ 

®*&Ai-A9co9ffi3S£, rc^m^iSffltcfi^n^ 
V^ltttUft V 1 ~ V 7 O 7 a^o, ^M-l6SS^fltt«: 

[0 0 2 1] ^rUT, rixe>©«ftSrfflv\ *]Sk«+>f 

(25*0 i-T, 200mA"C4.2V4-e^a»*aLfc 
200mA-e2.75V*"C^©SSEft®i--5XSSrli^>r^/V 

*tt»l»«**O90%«:TlH]5*T?O-y->f ^/w»Sr** 
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1.00 


1.00 


0.00 


0. 00 


6 0 









ftVl-*V7<B)fc1fe&»e>, Li^Oblta^i^.^ (0^ a 
£1.2, 0.01^ b SO. 4, 0.01^ c^0. 4, 0.02^ b + c 

=£0.5) <Dm&&vmt$ti2>m&mimte, mnitw 

[0024] :©»iri4, mma&&k\,xmm, 

sat a*<o5v>4< tt>ios:*tf5ft*fctt6* 

jcoi^r«*urv%5A5, tr^uv*-**— few* 

[0 0 2 5] «Ofc2> C<0**2"C«:, 



[0 0 2 6] a3SJRfl.iL"*:, (LiO 
H) , imfc-y'rfr (Ni(0H) 2 ) , *IWb=^h (Co 
(0H) 2 ) RmEtcT8E<o»2Jc^bfcJB»«r. &te&£> 
*Mt#Li : Ni : Co : M (Li, Ni, Co, SMB£tfF0>5c 
*) =1 :0.6:0.3:0.1fc/j:aJ:5lca«=fcra^L 
fee r©a^*Sr»*3Ml«T"C750 , C"e20l» 

[0 0 2 7] J: 5 LT»fctt£Kfl2ttfrjEffi£« 

Kt Ltfflv^fcr ta^wt±B»*i ©wtA i kmm 

KLT, «»B l-B12«rffHLfc. -t L"C, »^ 

[0 0 2 8] 
[*2] 
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o o 3 
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V 0 


3 O *r 


fc&B 8 


FeOOH 


3 A 7 

w *r £ 


«HfeB 9 


Cu(0H) 2 


3 3 1 


*&B10 


ZnO 


3 3 3 


WtfeBII 


Ga ( 0, 


3 3 2 


«ifeB12 


MnO; 


3 3 6 



[0 0 2 9] wOS2lOTt<t?l:, S;?&B1~B12C0 
*>f^/H<H40«*^&, Li^MeNi!.,,.^ (Mtt, 
B, Mg, Ah Si, Ca, Tu V, Fe, Cu, Zn, Ga, MnOty 

a £1.2, O.Ol^b^O.4, O.Ol^c^O.4, 0.02£b + 

c^o.5) nm&ttmztisn&MMBix* «hfc* 

[0 0 3 0] rOjtR2JC*5V^"C, 

[0031] mwt 3 » z<onm 3 -ctt, 

[0 0 3 2] £1% LTOLiOH, Ni(0H) 2 , C 



o(0H) 2 &OTln0 2 §r, #5c*0*;Ht*Li : Ni : Co : Mn 
(=1 : 0. 6 : 0. 3 : 0. UCfcS J: 5 l-ft^l-TS^ Lit 
^#ffl^T-C750 < C-C20^^^31^ % 



[0 0 3 3] Sfc, xfi/^-w-Fi:i;xf^ 

<Mtia*1.0inol/l«36*Lfc**^ **«ft^*tL 
r^l/y*-«- h«r#*WIHKfc»L-C1.5iiiol/ 
lift** 3I^WlDSR^UX***«(l|«Srli«Lfc. 

[0 0 3 4] CO±5^LT#fc*^»fBHiai»P*« 
#tt*fflv*fcr fc«*tt**l tB«tL"C, 
Jt«W6Wl-W6SrfWU. 

[0 0 3 5] ftlc±EOJ:5Jc:LrfP«tfc*«ttlco 

[0 0 3 6] 
[£3] 
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L 1 C ^Cr 3 SD 2 J 9 


O O >4 
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fl»qk\A/ a 
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«%W4 


LiBF 4 


2 0 4 




LiCIO, 


2 1 6 


«jfeW6 




1 9 7 



[0 0 3 7] *3«c*1-J:5^ tftCh «»C2 0 
"Ctt, LiN(CF 3 S0 2 ) (C 4 F 9 S0 2 h LiN(C 2 F 5 S0 2 ) 2 «rttfli1- 
[0 0 3 8] LiN(CF 3 S0 2 ) 2 *fcttLiC(CF 3 S0 2 )3fc 

tlfcHU ^W^m^*LiN(C n F 2n+1 S0 2 ) <C ro F 2m+1 S0 2 )£ 
fc«:LiC(C n F 2n+1 S0 2 ) 2 (C m F 2m+1 S0 2 )iC^5V^■C, n = K 
m = l^^C0^^-C^5o rtVfi, LiN(CF 3 S0 2 ) 2 £fc 
tt LiC(CF 3 S0 2 ) 3 *S, jE«OftB#-C*)5T^5 = !>A 

[0 0 3 9] «^»4» ro|tR4"t?tt, ««rt*5^4 
ftlt »©5V>4< fcfclofc£tf5A 
* fc tt 6 JUK*9Mb£«0>tt9l t * /Hfrtt^BBff £ 

[0 0 4 0] ML »TO*«««»-CH:, 3EW»iL 

-hi^^*-#*-bfcO*fl«ja^»«^ Li 

N(CF 3 S0 2 ) (C 4 F 9 S0 2 ) Sri. 0mol/l8a»Lfc8RK:. 
<D**«ft£*«r#*fi#«l;:# LT1. 5mol/l t *S 

[oo4i] LT»fctt*»ftftaiW*« 

ftDl~D7*fl«Ufc. 

[00 4 2] #3S9!®«lD 1 "Cffiffl Ufca^aft^ 
•t?*>Sl f h ;/0>flfiiS;«\ &<£>ft 1 IC 



[0 0 4 3] 

Q 

[0044] #S8E@?&D 2 -Cffiffi LfclDWI: 

[0 0 4 5] 



cr ^0 

[0 04 6] *%^m»D 3 Lfc«««fc*«n? 

[0 0 4 7] 
[ft 3] 



O 



cT*o 

[0 0 4 8] #»MWlfcD4"eflWUfc**aift 

^ft"Cfc5tr^uv*-#*-h^>*3ta:*:, R^ft4 

[004 9] 
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[0050] *mwni&D 5 -c&ffi ufc«*«ft^«-e 

[00 5 1] 
[ft 5] 



[0 0 54] LTs #3891®?&D 7 
ft7lc^-fo 

[0 0 5 5] 
[ft 7] 



rv 




[0 0 5 2] 6 "CflW tfc**«ft#46"C 

[0 0 5 3] 
[ft 6] 
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[0 0 5 6] *fc, «*fl|{b^tt<rttAlU«V'£WM: % 
[0 0 5 7]* LT*ttttfco^-C* £* 1 t H«fc^ 

So 

[0 0 5 8] 
[*4] 
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© o < t> lofc^tr 5 it tt 6 ft$i&g<b3- 
fed*. j?fiaoa»ttlftRftA«©*iifc»jjM-5rt 

[0 0 6 0] 4fc»lc. g*t&&?£fh&£-*#'f«tt 

CO 0 6 1] r.OHK4t?tt, jEffitffti UT, LiCo 
o. JK. 3 Ni 0 . i0 2 SrfflV''fc»^lCOV>Tei|^ L-tV* 



0.01^ c SO. 4, 0.02gb + c^0.5, Mli, B, Mg, A 
U Si, Ca, Ti. V, Fe. Cu % Zn, Ga©^i6»P>SSic?*t 

[0 0 6 2] «|g^5» roHK5-Ctt, ±JfcUfc«H£ 

[0 0 6 3] fc-f, ^f-uy*->j«*-ht^^# 

h O^MIft^mKC, LiN (CF 3 S0 2 ) (C 4 F 9 S 
0^*i.5Bol/l*a»Ufc*«*W*S. w*vfc*fL 
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[0 0 6 4J Z<D£ 5fcLT»fc#*S#ttfc^fc£ 
fc£JWf*®«lAl fcH«KLT* «»E1-E 

[00 6 5] &Ic±I2cd J: 5 t T ffcK L/b#m^o 



^Stc^fo WK g5(Cf*®&Cl<ai|£*fc, 

[0 0 6 6] 
l$5] 



[0 0 6 7] ms\z7jki-£?ic: 

#*-h«r***«Wtt»C#L-C, 0.01~3.0mol/lfc 
ft * ± 5 l-SamS^ UT ffiffl T 5 w fc as#* u ^ fc as 
#a>£ 0 hS:3.0mol/lJ: 

as, -tut, A*Jotr=iuv*-**- h*Sj£ffi±^ 

[0 0 6 8] 

^wsmsmbi-**^ aawsaso.oi~3.oroi/ifcft 
£<t5 Kteffi-r a w fc as#* u ^ r. fc *%\mm ufc 0 

[00 6 9] r©*R6m t»I»©# 

*ss#«^©#aftj^ft*w^fc 0 

[0 0 7 0] a^uy;fr-2K*— hfcs^fvu* 
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F 9 S0 2 )$\ «6fc«^#»#fcftaJ:5fc8Mnffi^L 

[0 0 7 1] rcDj:5(-b-c^fc^*^m^^«:fflv^ 
ita^n±Et»Ai fcra«icb-c. *5s^mmFi 

[0072] ±i5#m?&(cov^r , mm i fc i^bu-im 

[0 0 7 3] 
[*6] 



[0 0 7 4] S6(c^i-«t 51. 

a>fe, LiN(CF 3 S0 2 ) (C 4 F 9 S0 2 ) &#*3R«B»fc#L"C, 
0. 5-2. Omol/1 fc ft -5 £ 5 l-flsM£^ LX&%i-% £ fc 
jWff£U^fcass»»S 0 
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